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Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Industrial Process Measurement and Control Sectional Committee had been approved by the 
Electrotechnical Division Council, 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded oflF in 
accordance with IS 2 ; 1960 'Rules for rounding oflF numerical values ( revised )\ The number of signifi- 
cant places retained in the rounded off value should be the same as that of the specified value in this 
standard. 
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Indian Standard 



VAPOUR PRESSURE DIAL-TYPE 
THERMOMETERS — SPECIFICATION 



1 SCOPE 

This standard specifies requirements for vapour 
filled dial-type Ihermometer for general purpose, 
specialised use, laboratory, medical or industrial 
applications. It specifies performance, dimensions, 
tests, materials, markings and packaging require- 
ments. 

2 REFERENCES 

The Indian Standards given below are necessary 
adjuncts to this standard: 

IS No, Title 

3624 : 1987 Pressure and vacuum gauges 
( second revision ) 

11222:1985 Dials, scales and indexes for 
indicating analogue measuring 
instruments 

3 TERMINOLOGY 

3.0 For the purpose of this standard, following 
definitions shall apply. 

3.1 Vapour Pressure Filled Dial-Type Thermometer 

—An instrument which indicates continuously the 
temperature sensed by the sensitive bulb portion. 
The sensitive bulb is filled with volatile liquid in 
vapour pressure form. The temperature sensed at 
bulb causes changes in vapour pressure of the 
liquid which causes the movement in the bourdon 
tube. This movement is indicated on a dial cali- 
brated in either X or °F. The pointer indicates 
the sensed temperature with vapour pressure actu- 
ation on dial prior calibrated over effective scale 
range. A dial-type thermometer consists of a 
detecting/sensing bulb, a gauge and a fine bore 
capillary tube connecting them. 

3.2 Detecting/Sensing Element — This part of the 
thermometer with supports and includes the sensi- 
tive portion filled with volatile liquid depending 
on range with vapour pressure. 

3.3 Capillary — The tube connecting detecting/ 
sensing element to the gauge is called capillary, 
made of PVC, copper, stainless steel. 

3.4 Gauge — The part of the thermometer which 
gives a visual indication of the temperature by 
means of a pointer relative to a scale. 

3.5 Dial — That part of the gauge on which the 
scale is marked. 



3.6 Pointer -The index by the position of which, 
in relation to the scale, the Yalue of the measured 
temperature is indicated. 

3.7 Stems - These are made fromhrass or mild 
steel. In special case stainless steel are also used 
against order. 

3.8 Connection — The terminal part of a gauje 
which may be screwed or flanged. 

3.9 Scale Mark — A line on the dial correspond- 
ing to one defined value of temperature. 

3.10 Scale Calibration -- The set of numbers/ 
temperatures marked on the scale corresponding 
to the values calibrated of temperature defined by 
the scale marks. 

3.11 Minimum Scale Value - The value of the 
lowest temperature corresponding to the minimum 
scale mark. 

3.12 Scale Range - The temperature zone bet- 
ween the minimum and maximum scale values. 

3.13 Span — The algebraic difference between the 
upper and lower limits of the measuring range. It 
is expressed in units of the measured quantity. 

3.14 Effective Scale Range — The part of the 
scale range over which the specified limits of 
error are maintained {see Fig. 1 of IS 11222: 
1985 ). 

3.15 Reference Conditions — The conditions under 
which the errors of the thermometer are 
determined, 

3.16 Response Time — The time interval between 
the application of a specified change in tempera- 
ture and the indication of 6 percent of the ampli- 
tude of the change. 

3.17 Error — The difference between the indicated 
value of temperature and true temperature value. 

3.18 Permissible Limits of Error — The specified 
maximum permissible values of error. 

3.19 Bourdon Tube — A pressure responsive 
element in the form of a curved tube which changes 
its curvature with changes in internal pressures. 

3.20 Gauge Mounting 

3.20.1 Direct Mounting Gauge — A gauge which is 
mounted and supported by its screwed connection. 

3.20.2 Flush Mounting — A gauge intended 
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for mounting in a panel, the greater portion of 
the case being recessed in the panel, so that, the 
front of the gauge after mounting, is virtually 
flush with the panel. 

3.20.3 Surface Mounting — A gauge intended for 
mounting on the surface of a panel, the gauge 
projecting forward therefrom, and which is 
mounted and supported by means of a flange at 
the rear of the case. The screwed connection is 
customarily at the bottom of the periphery of the 
case. 

3.20.4 Bracket Mounting — A gauge intended to 
be mounted with the help of a bracket. 

NOTE — For further details see Fig. 3 to 5 of IS 
3624 : 1987. 

4 MATERIALS AND CONSTRUCTION 

4.1 Vapour pressure expansion type thermometer 
utilizing the expansive power of vapour to produce 
the necessary operating force. Each temperature 
is determined in proportion to the vapour pressure 
resulting in a displacement on the pointer. Due 
to the non-linear dependance of the vapour pre- 
ssure upon the temperature, the scale graduation 
diverges with rising temperatures. The three essen- 
tial parts are: 

a) The bulb as temperature detector filled with 
volatile liquid with vapour pressure. Stand- 
ard bulb diameter shall be 12 to 16 mm; 

b) The measuring element with pointer mecha- 
nism on dial gauge. The measuring element 
is a bronze or steel bourdon tube. The tem- 
perature reaction on case and capillary 
should not influence the reading; and 

c) The capillary tubing by which bulb and 
measuring element arc inter-connected. 

4.2 Capillary Tubing 

The material from which the capillary tubing is 
made either ferrous, PVC or agreed between the 
manufacturer and the purchaser. Only the outer 
surface of the capillary tube shall be protected 
against corrosion. 

4.3 Fluid 

Volatile fluid with vapour pressure are selected 
depending upon range of application. 

4.4 Dial 

Dial shall be of suitable metal or plastic material 
and finished dial should withstand a dry heat of 
85°C for 10 hours and immersion in water at 
85° C for 1 hour without cracking of paint on 
dial. The dial should be finished matt white and 
black marking/numbers. The scale shall extend 
over an arc of 270°C. The dial shall be marked 
in degrees ceisius ( "C ). The maximum and 
minimum scale value beat the bottom of the 
gauge and symmetrically disposed about the verti- 
cal centre line of the gauge and temperature scale 
progressing in clock-wise direction. 



4.4.1 Circular dial scale length shall not be less 
than 2/3 of dial circumference. 

4.4.2 The nominal diameter of dial shall be either 
of the following: 

100 mm, 150 mm, 200 mm, 250 mm. 

4.5 Pointer 

The pointer shall be of metal or a suitable plastic 
material. It shall be securely fixed to its spindle 
and the pointer shall be balanced about its centre 
of rotation. To reduce parallax errors, the tip of 
the pointer shall be as near as practicable to the 
dial. The width of the pointer shall be such that 
gauge may be read to 1/5 value of the scale inter- 
val. The minimum length ( centre to tip ) shall be 
within 35 percent of dial size. The pointer shall 
move clock-wise for increase in temperature. 

4.6 Case 

The case shall be manufactured from material 
which gives adequate protection against environ- 
mental conditions including shocks during trans- 
port, storage, installation, normal operation and 
maintenance. 

4.7 Window 

The window of the gauge shall be sheet glass of 
uniform thickness not lesser than 3 mm. Other 
transparent material can also be used as agreed 
upon the manufacturer and the purchaser. Gauges 
for outdoor use shall give adequate protection 
against atmospheric conditions. 

5 PERFORMANCE 

5.1 Errors 

The maximum permissible error shall not exceed 
±1'5 percent of full scale division over upper 2/3 
of scale. 

5.2 Effect of Ambient Temperature 

The error per "C change in ambient temperature 
surrounding the -gauge and tube shall not exceed 
±005 percent of the difference between the maxi- 
mum and minimum values of the effective scale 
range. 

5.3 Effect of Head 

If the detecting element and gauge are at different 
levels of the head of liquid the error arises; this 
should be countered at calibration. Care shall 
also be taken to avoid reversals of the system 
due to extreme temperature outside the limit of 
operating range of instrument. 

5.4 Mounting Attitude 

If the gauge is not mounted upright, the instrument 
should be accordingly cahbrated. 
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5.5 Long Term Stability 

Errors shall be within ±0'5 percent of Full 
Scale Division during the continuous operation for 
1 000 hours. 

5.6 Effect of Over-Range 

The instrument shall comply with the accuracy 
requirement of ± 1*5 percent of span, af^ter it has 
been subjected to an our range by 10 percent of 
maximum scale value for at least five minutes. 

5.7 Response Time 

This is determined by a sudden increase or decrease 
of temperature between 10 percent and 90 percent 
of full scale division ( distance between minimum 
and maximum values ). 

5.8 Special Features 

Separate contact to operate an alarm device as 
electric trip can be provided on request. 

5.9 Maximum Reading 

A special pointer with Red marking to indicate the 
maximum temperature recommended. 

5.10 Desired Reading 

A separate pointer can be provided to indicate the 
required temperature for setting, 

6 TESTS 

6.1 Test shall be carried out under standard testing 
conditions; 

Temperature 15 to 35°C 

Relative humidity 45 to 75 percent 

Air pressing 86 to 106 kPa 

6.2 DetermlnatiGn of £rrors 

The reference conditions shall be specified by the 
manufacturers. 

6.3 Mounting Attitude 

For upright mounting in a vertical plane the error 
shall be mentioned, 

6.4 Effect of Head 

The difference in levels between the detecting ele- 
ment and gauge shall not exceed 1 M except for 
rigid stem thermometers* 

6»5 Temperature Test Equipment 

The detecting element shall be placed in a constant 
temperature enclosure and measured by a suitable 
thermometer. The introduction of the thermo- 
meter under test shall not effect the constant tem- 
perature enclosure then the liquid shall be conti- 
nuously strirred. The measurement of constant 
temperature bath must be done by method with 
maximum permissible error not greater than one 



tenth of the permissible error of the thermometer 
under test. So standard thermometer should have 
better accuracy for calibration. 

6.5,1 Test Method 

The detecting element of thermometer shall be 
placed in constant temperature enclosure. Tempe- 
rature of the enclosure should be near but not less 
than the minimum value of the effective scale range 
of thermometer under test. The measurements 
shall be made after it reaches its steady state. Test 
for higher temperature shall be carried out with 
constant temperature enclosure having temperature 
near the maximum of temperature range. The 
measurement of lower and higher temperatures 
shall be repeated alternatively two times. The error 
shall be calculated as the difference between the 
reading of standard thermometer and the dial 
reading. 

7 PACKAGING 

Packaging should be such as to protect against 
any damage during normal transit. 

8 MARKING 

8.1 Each gauge shall be legibly and permanently 
marked indicating source of manufacture and in 
addition the following particulars: 

a) Temperature range, 

b) Nominal diameter of dial, and 

c) Method of mounting. 

8.2 Each thermometers may be marked with the 
Standard Mark. 

9 INFORMATION TO BE SUPPLIED BY 
THE PURCHASER 

The purchaser shall state the following in his 
enquiry and order: 

1) Temperature to be Measured 

a) The maximum and minimum tempera- 
tures to which the detecting element is 
likely to be subjected both in normal 
service and in case of mal-function. 

b) The expected temperature cycle and 
cycle time if known. 

2) Conditions of Services 

a) The description of the material the tem- 
perature of which is to be measured; 

b) The description of any other material 
with which the detecting element is likely 
to come into contact; 

c) Whether the gauge will be sited indoors, 
outdoors or under special conditions; 

d) The expected ambient temperature at 
the gauge; 
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e) The vertical difference in level between 
the sites of the detecting element and 
gauge, and which of them is higher; 

f) For vapour pressure thermometers only, 
the height above sea level of the intended 
location, if above 1 200 m; 

g) Whether the gauge is likely to be attach- 
ed by corrosive agents and if so, of what 
nature they are; 

h) Whether the mounting is subject to 
vibration; and 

j) The pressure of medium and process 
connection to pipe/vesel, 

3 Details of Instrument Required 

a) Actuation — Whether there is any prefe- 
rence for liquid, gas or vapour pressure; 

b) Filling — Whether there are any subs- 
tances which are not acceptable as filling 
( For example, mercury, a commonly 
used filling material, may not be accep- 
table in the food industry because of 
possible toxity or in some chemical 
plants because of danger of explosion. ); 

c) Gauge 

i) The size of gauge, 

ii) The suggested scale range, 

iii) The mounting, 

iv) The point of capillary entry, and 

v) The place of mounting if other than 
vertical; 



d) Capillary 

i) The length of capillary, 

ii) The type of covering, and 

iii) Whether any relative movement is 
likely between the detecting element 
and the gauge; 

e) Pocket ( Thermowell ) 

i) Whether the purchaser intends to 
provide a pocket and if so, relevant 
details of the pocket; and 

ii) Whether a pocket is required to be 
supplied and if so, relevant details of 
the pocket; 

f) Detecting Element 

In the situation where the detecting 
element is to be supplied without a 
pocket: 

i) The material of the detecting element. 

ii) The length, 
iii) The immersion depth, 
iv) The preferred diameter, and 

v) The means of attachment. 

g) Any Special Requirements 

. Optional Features 

a) Shatter-proof glass of window, 

b) Chrome plated ring assembly, 

c) Maximum peak temperature pointer 
assembly, and 

d) Vapour tight construction. 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark 
on products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system 
of inspection, testing and quality control which is devised and supervised by BIS and 
operated by the producer. Standard marked products are also continuously checked by 
BIS for conformity to that standard as a further safeguard. Details of conditions under 
which a licence for the use of the Standard Mark may be granted to manufacturers or 
producers may be obtained from the Bureau of Indian Standards. 
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promote harmonious development of the activities of standardization, marking and quality 
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